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DETAILED ACTION 

1 . An Applicant's Response filed on September 24, 2009 has been entered. Overall, claims 
13-34 are pending in this application. 

Applicant's argument on page 1 1 of the Response that Kawashima et al. fail to disclose a 
step of "changing from the normal heating mode to a burn-up heating mode ... by intermittently 
adding fuel to the exhaust" is persuasive; therefore, a new non-final rejection is set forth below. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 13-34 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter amended in an 
Applicant's Amendment filed on June 12, 2009, and which was not described in the specification 
in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. 

In the currently amended claims 13 and 33, the amended phrases are new matter, because 
the phrase "a state in which a great part of the accumulated particulate matter is eliminated from 
the exhaust purification apparatus" does not appear to be described in the original specification 
and drawings in a way to reasonably explain to one skilled in the art. 
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In the currently amended claims 23 and 34, the amended phrases are new matter, because 
the phrase "within a mode change range set in accordance with a state in which a great part of 
the accumulated particulate matter is eliminated from the exhaust purification apparatus" does 
not appear to be described in the original specification and drawings in a way to reasonably 
explain to one skilled in the art. 

In order to expedite the prosecution process of this present application, the examiner 
assumes that applicants will correct and delete the new matter issues. The examiner will 
examine the previously presented subject matters accordingly in this Office Action. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office Action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this counin , more lhan one year prior to the dale of;ipplie;ilion for patent in the United States. 

5. Claims 13-16, 23, and 32-34 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Harndorf et al. (PCT Publication No. WO 02/38932) (see U.S. Patent 6,948,311 for the 
English equivalence). 

Re claims 33-34, as shown in Figures 1-3, Harndorf et al. disclose a regeneration 
controller and a method for eliminating particulate matter accumulated in an exhaust purification 
apparatus (particulate filter (1 15b)) that is arranged in an exhaust system (1 10) of an internal 
combustion engine (100), the regeneration controller comprising: 
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- a heating section (step 230) for heating the exhaust purification apparatus to eliminate 
the particulate matter accumulated in the exhaust purification apparatus when an estimated 
accumulation amount is greater than a reference accumulation amount (step 210 with positive 
answer), wherein the heating section obtains the estimated accumulation amount by estimating 
the amount of particulate matter accumulated in the exhaust purification apparatus (see lines 1- 
18 of column 5); and 

- a mode change section for changing exhaust purification apparatus heating modes (from 
a first phase to a second phase and to a third phase as claimed in claims 1-4) when heating the 
purification apparatus if the estimated accumulation amount is within a mode change range (in 
Harndorf et al, when a filter loading exceeds a threshold value, a quality of uncombusted fuel is 
increased over time to increase a filter temperature, when a determination is made that the 
regeneration of the filter has just begun, a second phase where the quantity of supplied 
uncombusted fuel is constant, is ended, and a third phase where the quantity of uncombusted fuel 
is intermittently supplied, begins; wherein the determination is based on a change in the 
estimated accumulation amount estimated by a change in differential pressure across the filter 
(see at least line 43 of column 6 to line 14 of column 7)), wherein: 

- an exhaust having an air-fuel ratio flows in the exhaust system; 

- the mode change range is set in accordance with a comparatively small estimated 
accumulation amount (when a determination that the regeneration of the filter has just begun 
(i.e., when the downstream temperature of the filter is greater than the upstream temperature or 
the differential pressure across the filter is reduced by a predetermined value), only a small of 
amount of particulate matter in the filter is combusted); and 
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- the mode change section changes the heating mode when the estimated accumulation 
amount is within the mode change range from a normal heating mode (second phase), for slowly 
burning the particulate matter in the exhaust purification apparatus by continuously keeping the 
air-fuel ratio in the exhaust system low, to a burn-up heating mode (third phase), for burning up 
the particulate matter accumulated in the exhaust purification apparatus at once by intermittently 
lowering the air-fuel ratio in the exhaust system so that a temperature of a catalyst bed is 
elevated so that the temperature of the catalyst bed is higher in the burn-up heating mode than in 
the normal heating mode (see at least claims 1 and 3, lines 46-57 of column 4, and lines 22-25 of 
column 7), 

wherein in the bum-up heating mode (third phase), the amount of fuel repeatedly added, 
the period of fuel addition, and the period when fuel is not added are set so as to realize activated 
oxygen state and exhaust temperatures at upstream and downstream sides of the exhaust 
purification apparatus capable of burning up the particulate matter accumulated in the exhaust 
purification apparatus (during third phase, a fuel is intermittently injected so as to adjust an 
oxygen state of exhaust gas in the filter in order to keep the combustion under control and 
therefore, to maintain the filter under regeneration within a desired temperature range). 

Re claims 13 and 23, as shown in Figures 1-3, Harndorf et al. disclose a regeneration 
controller and a method for eliminating particulate matter accumulated in an exhaust purification 
apparatus (particulate filter (1 15b)) that is arranged in an exhaust system (110) of an internal 
combustion engine (100), the regeneration controller comprising: 

- a heating section (step 230) for heating the exhaust purification apparatus to eliminate 
the particulate matter accumulated in the exhaust purification apparatus when an estimated 
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accumulation amount is greater than a reference accumulation amount (step 210 with positive 
answer), wherein the heating section obtains the estimated accumulation amount by estimating 
the amount of particulate matter accumulated in the exhaust purification apparatus (see lines 1- 
18 of column 5); and 

- a mode change section for changing exhaust purification apparatus heating modes (from 
a first phase to a second phase and to a third phase as claimed in claims 1-4) when heating the 
purification apparatus if the estimated accumulation amount is within a mode change range (in 
Harndorf et al, when a filter loading exceeds a threshold value, a quality of uncombusted fuel is 
increased over time to increase a filter temperature, when a determination is made that the 
regeneration of the filter has just begun, a second phase where the quantity of supplied 
uncombusted fuel is constant, is ended, and a third phase where the quantity of uncombusted fuel 
is intermittently supplied, begins; wherein the determination is based on a change in the 
estimated accumulation amount estimated by a change in differential pressure across the filter 
(see at least line 43 of column 6 to line 14 of column 7)), wherein: 

- an exhaust having an air-fuel ratio flows in the exhaust system; 

- the mode change range is set in accordance with a comparatively small estimated 
accumulation amount (when a determination that the regeneration of the filter has just begun 
(i.e., when the downstream temperature of the filter is greater than the upstream temperature or 
the differential pressure across the filter is reduced by a predetermined value), only a small of 
amount of particulate matter in the filter is combusted); and 

- the mode change section changes the heating mode when the estimated accumulation 
amount is within the mode change range and less than or equal to a normal bum-up start 
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determination value (a "normal burn-up start determination value" is the threshold value 
indicated above) (the third phase is started when a differential pressure across the filter begins to 
decrease from the threshold value, which indicates a small amount of particulate matter in the 
filter has been combusted), which is slightly greater than an end determination value, from a 
normal heating mode (second phase), for slowly burning the particulate matter accumulated in 
the exhaust purification apparatus by continuously keeping the air- fuel ratio in the exhaust 
system low, to a burn-up heating mode (third phase), for burning up the particulate matter 
accumulated in the exhaust purification apparatus at once by intermittently lowering the air-fuel 
ratio in the exhaust system so that a temperature of a catalyst bed is elevated so that the 
temperature of the catalyst bed is higher in the burn-up heating mode than in the normal heating 
mode (see at least claims 1 and 3, lines 46-57 of column 4, and lines 22-25 of column 7). 

Re claims 14-16, the regeneration controller of Harndorf et al. further comprises a 
difference detection unit for detecting at least one of an exhaust pressure difference and an 
exhaust temperature difference between an upstream side and a downstream side of the exhaust 
purification apparatus, in which the exhaust purification apparatus (1 15b) is a downstream side 
one of at least two exhaust purification apparatuses (1 15a, 1 15b) arranged in the exhaust system; 
wherein the mode change section determines whether to change the heating mode to the burn-up 
heating mode based on at least one of the exhaust pressure difference and the exhaust 
temperature difference detected by the pressure detection unit (see line 43 of column 6 to line 14 
of column 7). 

Re claim 32, in the regeneration controller of Harndorf et al, the mode change section 
determines if the estimated accumulation amount is within the mode change range, and changes 
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the heating mode when the estimated accumulation amount is within the mode change range, 
from the normal heating mode to the burn-up heating mode (Harndorf et al. utilize a differential 
pressure sensor to detect a small change in soot accumulation amount in order to determine when 
soot burning begins (see lines 4-9 of column 7)). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Paieniabilhy shall not be negatived by the 
manner in which the invention was made. 

7. Claims 17, 20; 24; and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harndorf et al. as applied to claims 14; 15; and 16, respectively, above, in view of 
Tashiro et al. (U.S. Patent 6,622,480). 

Re claims 17, 24, and 27, the regeneration controller of Harndorf et al. discloses the 
invention as cited above, however, fails to disclose that the mode change section increases the 
estimated accumulation amount and continues the burn-up heating mode when the exhaust 
pressure difference or the exhaust temperature difference detected by the difference detection 
unit is greater than a mode change reference value. 

As shown in Figures 1 and 8, Tashiro et al. disclose a diesel particulate filter unit (4) and 
a regeneration control method of said unit. As indicated in step S15 of Figure 9, Tashiro et al. 
teach that it is conventional in the art to compute an incremental amount of particulate matter 
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removed during a regeneration step of the filter unit and increase a total amount of removed 
particulate matter until a remaining amount is equal to a minimum value when such regeneration 
is deemed completed. It would have been obvious to one having ordinary skill in the art at the 
time of the invention was made, to have utilized the teaching by Tashiro et al. in the controller of 
Harndorf et al, since the use thereof would have been routinely practiced by those with ordinary 
skill in the art to effectively regenerate a particulate filter. 

Re claim 20, in the modified regeneration controller of Harndorf et al, as taught by 
Tashiro et al, the mode change section limits the number of times for increasing the estimated 
accumulation amount to a reference number of times or less. 
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Communication 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Tu Nguyen whose telephone number is (571) 272- 
4862. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Thomas E. Denion, can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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January 18,2010 



/Tu M. Nguyen/ 
Tu M. Nguyen 
Primary Examiner 
Art Unit 3748 



